Innervation Changes Induced by Inflammation in the Murine Vagina.
Vulvodynia is a prevalent chronic pain disorder associated with high medical costs and often ineffective treatments. The major pathological feature is proliferation of vaginal nerve fibers. This study aimed to develop a highly reproducible animal model to study neuroproliferation in the vagina and aid the identification of appropriately targeted treatments for conditions such as vulvodynia. Mild chronic inflammation was induced using microinjection of complete Freund's adjuvant in the distal vagina of C57Bl/6 mice. Control mice received saline. Inflammation and innervation density were assessed at 7 and 28 days after a single administration or 14 days following repeated administration of complete Freund's adjuvant or saline. Histochemistry and blinded-analysis of images were used to assess vaginal morphology (H & E) and abundance of macrophages (CD68-labeling), mast cells (toluidine blue staining, mast cell tryptase-immunoreactivity), blood vessels (αSMA-immunoreactivity) and nerve fibers immunoreactive for the pan-neuronal marker PGP9.5. Subpopulations of nerve fibers were identified using immunoreactivity for calcitonin gene-related peptide (CGRP), substance P (SP), vasoactive intestinal peptide (VIP) and neuropeptide Y (NPY). Single administration of complete Freund's adjuvant resulted in vaginal swelling, macrophage infiltration, vascular proliferation and increased abundance of nerve fibers immunoreactive for CGRP, SP, VIP and/or PGP9.5 but not NPY, evident at seven days. Inflammation further increased following repeated administration of complete Freund's adjuvant but nerve fiber proliferation did not. Nerve fiber proliferation continued to be evident at 28 days. The inter-individual differences within each treatment group were small, indicating that this model may be useful to study mechanisms underlying vaginal nerve fiber proliferation associated with inflammation.